-Amorphous m a t e r i a l s doped w i t h lanthanide ions and c o n t a i n i n g s m a l l m e t a l l i c particles may be u s e f u l and i n t e r e s t i n g media for the study o f linear and n o n linear o p t i c a l processes. I n this study the c h a r a c t e r i z a t i o n o f these p a r t i c l e s in a g i v e n m e d i u m ( c o n c e n t r a t i o n , s t r u c t u r e , size and shape d i s t r i b u t i o n s ) is o f c r u c i a l importance. I n this w o r k we present and d i s c u s s recent r e s u l t s o n the luminescence and c h a r a c t e r i z a t i o n o f these c o m p o s i t e m a t e r i a l s w i t h e m p h a s i s directed toward the e l e c t r o n microscopy and E X A F S techniques.
INTRODUCTION

Inorganic a m o r p h o u s m a t e r i a l s h a v e s h o w n to be very u s e f u l as h o s t m e d i a in w h i c h s m a l l metallic particles c a n be grown. T h e o p t i c a l properties o f these s y s t e m s h a v e been of interest s i n c e the b e g i n n i n g o f the century w h e n M a x w e l l -G a r n e t t (ref.1) and M i e (ref.2) provided the first theoretical framework to e x p l a i n the resonant a b s o r p t i o n w h i c h c h a r a c t e r i z e s such sytems.In a d d i t i o n the o p t i c a l p r o p e r t i e s o f c o l l o i d a l m e t a l p a r t i c l e s in d i f f e r e n t m e d i a (mostly g l a s s e s (ref.3) o r ionic c r y s t a l s (ref.4,5) h a v e been studied b e c a u s e o f their potential t e c h n o l o g i c a l importance as e f f i c i e n t photothermal solar-energy c o n v e r t e r s (ref.5), etc.
T h e n u c l e a t i o n and growth o f s m a l l silver p a r t i c l e s in the bulk o f isotropic media h a v e , r e c e n t l y , gained a n e w interest w h i c h is the study o f the e f f e c t of these s m a l l particles o n the a b s o r p t i o n and e m i s s i o n processes in m o l e c u l e s o r ions diluted in g l a s s e s and/or g l a s s c e r a m i c s (ref.6,7). As in the c a s e o f S E R S (Surface Enhanced R a m a n Scattering), these e f f e c t s can be rationalized i n terms of the electro-magnetic i n t e r a c t i o n b e t w e e n the p l a s m o n s , localized in the s m a l l p a r t i c l e s , and the m o l e c u l e s o r ions (ref. 8, 9 ).
T h e e n h a n c e m e n t of the e m i s s i o n of lanthanide i o n s d u e to p l a s m o n s localized in silver p a r t i c l e s has f i r s t l y been observed i n the c a s e o f a r o u g h s i l v e r s u r f a c e coated with a Eu3' c o m p l e x (ref.8). I n the c a s e o f a v o l u m e t r i c d i s t r i b u t i o n o f silver p a r t i c l e s in a m o r p h o u s m e d i a , the f l u o r e s c e n c e e n h a n c e m e n t problem may b e c o m e a c o m p l e x o n e d u e to the f o l l o w i n g r e a s o n s . F i r s t l y , to c o n t r o l the peak position o f the p a r t i c l e plasmon a b s o r p t i o n band is not a n easy task. S e c o n d l y , d e p e n d i n g o n this peak p o s i t i o n , its i n t e n s i t y and the band w i d t h , there may be a c o n s i d e r a b l e energy transfer from the fluorescent s p e c i e s to the m e t a l l i c p a r t i c l e s , i.e., a c o n s i d e r a b l e q u e n c h i n g effect. T h i r d l y , after the s a m p l e h a s been p r e p a r e d , there may r e m a i n m e t a l l i c i o n s a n d / o r a t o m s that h a v e n o t participated i n the f o r m a t i o n o f the particles and w h i c h may a b s o r b in r e s o n a n c e w i t h the f l u o r e s c e n t species. T h e i r p r e s e n c e may also c o n t r i b u t e to c h a n g e the a b s o r p t i o n edge o f the a m o r p h o u s m e d i u m , particularly at h i g h c o n c e n t r a t i o n s ( > 1 % , by weght).
This c a n m o d i f y the p o p u l a t i o n s o f the excited fluorescent s t a t e s a n d , c o n s e q u e n t l y , the f l u o r e s c e n c e y i e l d . F i n a l l y , the e f f e c t s o f p a r t i c l e size and s h a p e , and 
EXPERIMENTAL PROCEDURE
T h e s a m p l e s w e r e prepared in e s s e n t i a l l y the same way as a l r e a d y described e l s e w h e r e (ref.1). T h e m i x t u r e contained in a platinum crucible w a s heated and melted a t 1200OC for about 1 h o u r . T h e m e l t w a s then poured into a g r a p h i t e mold pre-heated to 400'C for a n n e a l i n g purpose. T h e h i g h stability o f the s a m p l e s p e r m i t s the r e a l i z a t i o n o f subsequent a n n e a l i n g w i t h o u t d e s t r o y i n g the basic sample c h a r a c t e r i s t i c s . T h e selected area d i f f r a c t i o n a n a l y s i s was carried out with a m o d e l J E O L C X 2 0 0 s c a n n i n g tranzmission e l e c t r o n microscopy (STEM),at 1 0 0 K V w h e r e the probe d Fig.2 
i a m e t e r w a s <50°A T h u s , it w a s possible to o b t a i n d i f f r a c t i o n i n f o r m a t i o n from a r e a s of the o r d e r of 100 f in d i a m e t e r . T h e X-ray detector w a s a t y p i c a l Sili d e t e c t o r . W h e n using the S T E M m o d e , the s p e c i m e n s w e r e a l s o analyzed w i t h an energy d i s p e r s i v e a n a l y s i s o f X-rays (EDAX) a t t a c h m e n t to d e t e r m i n e the
T h i s latter band is possibly a s u p e r p o s i t i o n o f three c o n t r i b u t i o n s : the a b s o r p t i o n edge o f the g l a s s , w h i c h h a s been modified by the i n c l u s i o n o f s i l v e r , plus atomic silver a b s o r p t i o n and a broad a b s o r p t i o n by very s m a l l silver p a r t i c l e s . T h e e x c i t a t i o n spectra o f the s a m p l e s with and w i t h o u t s i l v e r , for 1.5% S b 2 O 3 c o n c e n t r a t i o n s , are s h o w n in
. It may be noticed that d e p e n d i n g o n the e x c i t a t i o n w a v e l e n g t h a c o n s i d e r a b l e f l u o r e s c e n c e e n h a n c e m e n t is o b s e r v e d .
In this c a s e , a n e n h a n c e m e n t factor o f -6 is gained at 3 6 5 nm (Hg lamp). (b) Electron microscopy and X-ray structural investigation I n order to confirm the presence o f the particles o f silver in our samples, w e have performed and electron microscopy analysis. Care was taken in order to avoid the possible formation o f silver clusters due to the action of the electron beam. To determine the size distribution o f Ag particles,measurements were taken for at least ten different spots for each sample. The T E M micrographs (Fig.3) show typical images o f particle dispersion.In the selected photos the external contour o f the silver particles were drawn by a videoplan. 
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Fig.4 A S T E M -E D A X c h e m i c a l a n a l y s i s i n t h e s a m p l e w i t h 1.5% o f S b 2 O 3 and 3 % o f Ag. T h e a n a l y s i s i s d o n e o n a large s i l v e r p a r t i c l e ( w h i t e s p e c t r u m ) and a m o n g s i l v e r p a r t i c l e s ( b l a c k spectrum). T h e c o o p e r s i g n a l c o m e s s a m p l e h o l d e r . T h e s e r e s u l t s s h o w that the p a r t i c l e s a r e n e a r l y s p h e r i c a l and that they a r e r a t h e r u n i f o r m l y d i s t r i b u t e d i n s i d e the s a m p l e (Fig.3). I n a d d i t i o n , a detailed a n a l y s i s r e v e a l s t h a t the p a r t i c l e s i z e i s h i g h l x i n h o m o g e n e o u s . T h e a v e r a g e r a d i u s o f p a r t i c l e s in these s a m p l e s i s a b o u t 6 0 A , h o w e v e r , a lot o f v e r y s m a l l c o n t r a s t e d s p o t s a r e v i s i b l e , m e a n i n g t h a t , b e s i d e s this f i r s t s i z e p o p u l a t i o n , a second f a m i l y o f p a r t i c l e s , w i t h a v e r a g e r a d i u s o f 1 5 1 , i s a l s o formed d u r i n g t h e a n n e a l i n g p r o c e s s . T h e b i g g e s t p a r t i c l e s (50 to l O O A ) a r e w e l l c r y s t a l i z e d a s s h o w n by the m i c r o d i f f r a c t i o n p a t t e r n s .
T h e r e s u l t s o f the S T E M E D A X a n a l y s i s for a t y p i c a l s a m p l e a r e s h o w n in F i g . that p e a k s a r e a t l o w e r d i s t a n c e s t h a n e x p e c t e d ) c a n b e c o n s i d e r e d a s i m a g e s o f the s i l v e r e n v i r o n m e n t , e a c h c o n t r i b u t i o n c o r r e s p o n d i n g at least to o n e c o o r d i n a t i o n s h e l l . T h e c o m p l e t e a n a l y s i s , a f t e r b a c k t r a n s f o r m i n g the s u c c e s i v e isolated c o n t r i b u t i o n s , h a s n o t y e t b e e n d o n e . T h e s e m o d u l i a r e n e v e r t h e l e s s c l e a r e n o u g h compared to and c o m p a r e d to the f i r s t s h e l l c o n t r i b u t i o n o f p u r e s i l v e r ( 1 2 a t o m s at 2 . 8 9 I ) , the two probed s a m p l e s p r e s e n t two f e a t u r e s : i) T h e i r i n t e n s i t i e s a r e v e r y w e a k , a p o i n t i n line w i t h the f a c t that the a v e r a g e s i z e o f the c o r r e s p o n d i n g p a r t i c l e s i s q u i t e s m a l l (a f e w monometers), i n a r e e m e n t w i t h the E l e c t r o n M i c r o s c o p y r e s u l t s . ii) A s the A g -0 bond i s 2 . 0 5 f in l e n g t h , the f i r s t s h o r t d i s t a n These very preliminary r e s u l t s a r e obtained from first s t r u c t u r a l attempts. As the s i z e , s h a p e and c o n c e n t r a t i o n o f the metallic particles a r e q u i t e d e p e n d e n t o n the p r e p a r a t i o n c o n d i t i o n s , many d i f f e r e n t s a m p l e s m u s t be observed in o r d e r to d r a w stronger a s s u m p t i o n s . T h e s e s t r u c t u r a l f e a t u r e s h a s a d i r e c t i n f l u e n c e on the f l u o r e s c e n c e e n h a n c e m e n t 
